Ursodeoxycholic acid stimulates the formation of the bile canalicular network.
Ursodeoxycholic acid (UDCA) is a hepatoprotective bile acid used in the treatment of chronic liver diseases. Although several pharmacological effects, including choleresis and inhibition of apoptosis, have been proposed, the impact of UDCA on hepatic structure is not well understood. Here, the influence of UDCA on bile canalicular (BC) morphology was evaluated in vitro in immortalized rat hepatocytes (McA-RH 7777 cells) and primary rat hepatocytes. Cells cultured for 3 days in the presence of UDCA, the BC lumen was enlarged and the bile canaliculi were surrounded by multiple cells (≥5) with a continuous canal-like structure, reminiscent of the in vivo BC network. The effects were dependent on p38MAPK and conventional PKC in McA-RH cells, and partially dependent on p38MAPK, MAPK/ERK kinase, and conventional PKC in primary rat hepatocytes. These findings were then studied in vivo in a rat model of dimethylnitrosamine-induced hepatic injury, in which the BC network is significantly disrupted. In accordance with the in vitro observations, administration of UDCA (40 mg/kg/day) to the injured rats for 18 days improved the BC network compared with the vehicle control. Serum hepatic markers were not altered by UDCA treatment, suggesting that the morphological effects were due to the direct actions of UDCA on network formation. Our data provide new evidence of the pharmacological potential of UDCA in accelerating or regenerating BC network formation in vitro, in hepatic cell culture models, and in vivo in a rat model of hepatic injury, and provide a basis for understanding its hepatoprotective effects.